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We Stjntex Safetit Glass Ih?tjstbies 

the* native of this invention *« be as 

f ° This" 'invention relates to the manufac- 
ture Tof compound glass and other lamin- 
ated materials by means of 
&c sheeting of the " Volj^jl-^ffe 
Tvne " e s. between sheets of glass after 
S?ting thf Platte with a suitable organic 
Wd so to'cause suction *nd adhering 
l5powli to the glass when ^cted to 

Sljitod to electric heat gas heat oU 
Wfceted heat or steam jacketed, neat anu 
elevated orTana diminished air pressure 
fhrt is tc , heat under either elevated .or 
S^hlapressureorheat 
gaffes of elevated Mid diminished P'^f® 
Stable .autoclave 

Kgrofyiel^ng 5 ^amteated Lgg, 
Eg platen or even fluid rubber-type 
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XLKe lamteatteg process tk ^ 
SS material is liable to ^uashmg 

immiscible organic wetting J"! 111 "- „ An 



the processes described in Letters Patent 
No 490 771 as the liquids used in the wet- 

Process of the present invention have o5 
boiling Potete abov£ 250' C. thus havmg 
lower flash-points generally than the 
& empte^d in.I^^Jo. 

ffiT" sheeting such aspblyvLylbutyral 60 
sheeting is superior as ail interleaving 
material in the manufacture of laminated 
Sast and of other laminated materials to 
plastic materials # menfcioned.in Letters 
Patent No. 490.773 from the point of view 
of combte ng iipht-stabiWy, satisfactory 
wate ™esist£ce and toughness at ordinary 
Temperatures with fiexibilitv a l»w Jgj 

do not dissolve Vlv^"^ W „ m 
powder form within b minutes under 
Sfgorous stirring within the temperature 
ran™ of 60*— 80* IT. as described for the 
nteitio materials mentioned m Letters 
Patent No. 490.771. . . 

3) The use of presses is excluded in tins 
invention in onler to produce a satisfactory 80 
laminated glass for optical purposes. 
Tha now been found I that *» organic 
^ettinR liquid which will scarcely soften 
the nolvvinvlbutvral-sheetinpr and at the 
sameffi cause satisf actory adhesion to 
thiTelass after processing in a pressure- 
.-vessfl as described wilt pref ierab J, - he 
taken from the groups ^ "B^"*"^" 
phthalic and benzoic acid or then mix 
tares. A laminated glass of great tough- 
ness mav thus be obtained by using e.g. 
lfduvsrrl phthalate or 2) a mixture f 
75 ccs of dihexylphthalate and of 2o ««.. 
Ifamyl benzoate 7 Other liquids employed 
in the laminating process.wluch will yield 
softer and less tough laminated gto to 
that obtained by using dihc*yl P k t^. e 
JL .Liz \:~..iA for instance dibuiyJ- 
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is a further improvement with relation to 



I by using nine*.** 1 i„l 
M 'wettinjr liquid OTe for instance dibutyJ- 
eW ntthalate. .diamyl phttalate.-di- 
butvl ptthalate. diisobutyl phthalate ami 100 
anivl benzoate. Also butyl j.hthalyl- 
butedglycollate and bensyl. bensoate 
mar be employed as organic getting 
liquids for the polyvinylbutyral-sReetmp. 

1 AMENDMENT - SEE LAST PAGE I 
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However, as dihexyl phthalate is alao a re- 
raarkably stable ester withstanding hiah 
temperatures without decomposition and 
low temperatures without crystallization it 
5 lends itself to the manufacture of lamin- 
ated glass to be exposed to extreme climatic 
conditions. 

Another purpose of this invention is to 
employ polyvinylbutyral sheeting which 
T?V a8 £ y handled prior to laminating 
It has been common practice to treat the 
the surface of plasticis*d polyvinyl- 
butyral.sheetinff with soda t£ otoafe 

Ifi™- the s , urfac * during banding 

io This- procedure, however, necessitates n 
waslunfir procedure by using worm water 
nnd brushes with strong bristles to remove 
the soda involving tt subsequent drying 
20 SP erotlon - the mentioned opera" 

™ tions are carried out with extreme care the 
resulting polyviuyl-butyrnl sheeting mav 
show spots of dirt and dust after lamin- 
it £?\ n T > en fcmn * f hatn 
25 22lr mylbu $7 1 d****** ma 7 °e obtained 
~* with a non^ticky surface which may be ns 
easily handled as a cellulose acetate-sheet- 
ing prior to laminating ond which does 
not involve the aforesaid operations of nut- 
ting soda on the surface of the butvral 
™ necessitating the subsequent 

operations as mentioned^ if an unplasti- 
cised polyvmvlbutyral.sheetmg is cm- 
ployed which can be obtained bv casting it 
from a solution with subsequent drvin* of 
« the ensuinsr film arcording to the follow- 
ing formula for the casting solution • 
loO guis. of polyvinylbutyral powder 
«™ fBufvar o59«. Shawinigan) 
200 ccs. of etbyl larate 
w ,00 ccs. of Triculorethvlene 

300 res of Industrial methylated spirits 
< 3 4% o.p. " 1 



More trichlorethylene and spirits mav 
be conveniently added to the casting solii- 

*° 1? ohtft » »w enidly flowing solutions. 
The thus obtainable film of polwinvl- 
butyral-sheetaiig may be laminated usln* 
any one of tjie aforementioned organic 
liouids or their combinatioiw with each 

W other and by suitable choice of the liquid 



e.g. either using dihexyl phthalate or 
ttmyl benzoate various degrees of tough- 
ness or plasticity may be obtained in the 
resulting laminated glass as required for 
particular conditions. It has also been 66 
found that polyvinyl but vral-sheeting may 
convenientlv be dyed by drawing it 
through a dye-bath with subsequent dry- 
ing of the dyed sheet according to the fol- 
lowing formula given as an example : 60 

20 ccs. of ethyl lactate 
20 ccs of industrial methylated bpirits 

64% o.p. 
60 ccs. of ethylene dichloride 
o gms of fast orange A. 150 (I.C.I.) 65 
sold under the Registered Trade 
TJispexsol \ 

. Organic dyestuffs may also be dissolved 
in the organic wetting liquid used in the 
laminating process to obtain various tones 70 
or tints of colour iu the ensuing lamin- 
ated glass. Coloured transparent poly- • 
vmylbutyral laminated glass as just de- 
scribed may be utilised in the manufac- 
ture of optical photographic filters. But 75 
it is also possible for the latter purpose to 
laminate coloured gelatin -filter-sheeting 
between glass by interposing it between ? 
pieces of polyvinyl butyral - sheeting 
which may be laminated to glass as de- 80 
described thus yielding coloured gelatin, 
t'olyvmylbutyral - sheeting laminated 
glass niters. In the manufacture of such 
coloured filters the arlass mav also be con- 
veniently coated with a thin gold film 85 
prior to laminating for obtaining special 
optical effects of colour and lifrht absorp- 
tion. Also optical lenses, bent glass 
fugles nnd bent windscreen-sheeting 
may be made usins pol vvinylbutvra 1- 90 
sheeting as interleaving material. 'Also 
polymethvlmethacrvlate sheeting such as 
is known under the Eegistered Trade Mark 
Perspex ' may be laminated to glass bv 
means of polvvjnylbutyrol-sheeting as de- 95 
scribed in this invention. 

- ^iii? 20 * h a ay of Mft «*« 1&4&. 

HERON ROGERS & COMPANY. 



OOfiPLETE SPECIFICATION 
Improvement* relating to the Manufacture of Compound Glass 
and other Laminated Materials 



A\ e, Stotex Saixtv Glass Indtjstiues 
United, a British Company and Airbed 
^SKffTHAi,, Ph.D.. of British Nation- 
lOOality, both of Leto Works. High Street, 
Jjdgwore, Middlesex, do herebv declare 
the nature of this invention and in what 
manner the same i s to be performed, to 



!« SjnS'rtf 1 ^ bribed and ascertained 

in and by the following statement :— irw 

lais invention relates to the manufac- 
ture of compound ^lass and other lamin- 
ated materials such as those including 
layers of porcelain, metal, wood, or syn* 
faerie organic products and to the kind of 110 
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compound material wherein a sheet or 
sheets of plastic ^material is or are inter-* 
leaved betwee'u tho sheets of glass or other 
material after wetting the plastic 
5 material with an organic liquid to cause 
suction and adhesion of the plastic 
material to the glass or the like under the 
action of pressure with or without the 
application of heat to form homogeneous 
10 laminated bodies or sheets. 

The object of the invention is to pro- 
vide an improved method of producing a 
laminated material of the kind above de- 
scribed whereby a product is produced 

16 free from inequalities both in form and 
appearance and which, when the invention 
is applied to laminated glass, produces a 
quality which is splinter-proof and par- 
ticularly suitable for optical purposes and 

20 for other applications where the use of a 
compound glass is desirable. 

Tae present invention is an improve- 
ment upon that forming the subject of 
prior Patent Xo. 490,771 and is designed 

25 to enable the compound glass or the like 
produced by the method according to the 
earlier Patent to be produced with greater 
certainty as to quality and rendered suit- 
able for additional applications. 

w According to the invention the improved 
process for the manufacture of compound 
glass and otheT laminated materials era- 
ploying for the interleaving material 
plastic sheeting of the polyvinyl-acetal 

86 type, is characterised by the application 
thereto of a substantially water-immiscible 
organic wetting liquid consisting of an or- 
ganic ester of phthalic, or benzoic or phos- 
phoric acid or a mixture thereof, in sub- 

40 jecting the assembled layers after treat- 
ment with the wetting liquid to mechani- 
cal pressure to eliminate surplus wetting 
liquid and in subjecting the compound 
material thus formed to final treatment 

45 under heat and under elevated or /and 
diminished pressure in a closed vessel, 
that is, heating with either elevated or 
diminished pressure or with successive 
stages of elevated .and reduced pressure. 

50 # In carrying the invention into effect and 
in the preferred manner, the manufacture 
of compound glass, for example, is carried 
out by interleaving plastic sheeting 
material of the polyvinyl-aeetal type such 

5o as polyvinyl butyral sheeting between the 
sheets- of glass after wetting the plastic 
sheeting with a water immiscible organic 
wetting liquid of a kind which 
will scarcely soften the polyvinyl 

60 butyral sheeting and at the same 
time cause satisfactory adhesion to 
the glass after processing in a pressure 
vessel as hereinafter described. The or- 
ganic wetting liquid is tafcen from the 

flo groups of organic esters of phthalic. hen- 



zoic, or phosphoric acid or their mixtures 
and applied to the plastic material at 
approximately 6V F. 

To obtain a laminated glass of great 
toughness the wetting liquid used may be 70 
dihexyl phthalateora mixture of 75 ccs.of 
dihexyl phthalate and 25 CC3. of amyl ben- 
zoate. Other wetting liquids which can 
be employed in the laminating process and 
which will yield softer and less tough lam- 75 
inated glass than that obtained by the 
application of dihexyl phthalate as a wet- 
ting liquid are, for example : dibutyl gly- 
col phthalate, diamyl phthalate, dibutyl 
phthalate, di-iso butyl phthalate, amyl 80 
benzoate, benzyl benzoate, butyl phthaiyi- 
butyl-glycollate, tributyl phosphate, tn- 
phenyi phosphate and tricresol phosphate. 
Of the above wetting liquids, triphenyl 
phosphate is solid at room temperature but 85 
can be used as a laminating bath when 
heated above* 48° 0. with or without the 
addition of a liquid plaaticiser such as 
dihexyl phthalate. Also, triphenyl phos- 
phate- can be advantageously incorporated 80 
with the polyvinyl butyral sheeting for 
fire-proofing purposes. The dihexyl 
phthalate referred to throughout the 
specification is dihexyl phthalate (A. 
Boake Roberts & Co. Ltd.; which con- 96 
sists mainly of the phthalate of di-ethvl 
ethanol (2 ethyl butanol 1) the physical 
properties of which are as follows : 



S.G. 1.019, 1.00880 
E.I. 1.492 

B.P. 220° C. at 10 mm. 

199° C. at 2..> mm. 
B.B. 380° — 400° C. 



100 



Dihexyl phthalate is a very stable ester 
capable of withstanding high tempera- 105 
tures without decomposition and low tem- 
peratures without crystallisation. It is, 
therefore, most suitable for the manufac- 
ture of laminated glass which is to be ex- 
posed to extreme climatic conditions as the HO 
glass made with the polyvinyl butyral 
sheeting will not discolour or become 
brittle at extremely low temperature. 

The present invention also provides for 
the interleaving material to be produced Ho 
in a form capable of being easily handled 
prior to laminating. It has been common 
practice to treat the surface of plasticised 
polvvinyl butyral sheeting with soda to 
obviate all stickiness on its surface during 120 
handling. This procedure, however, 
necessitate* a washing operation using 
warm water and brushes with strong 
bristles to remove the soda, and a subse- 

Suent heat drying operation. Unless 125 
lese washing operations are carried out 
with extreme care, the resulting polyvinyl 
butyral sheeting may show spots of dirt 
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and dust after laminating. It is, there- 
fore, desirable to utilise a method of treat- 
ment which produces u non-sticky poly- 
vinyl butyrul sheet iug iii the first instance. 

6 It has been found that the washing and 
drying operations can be eliminated ani« 
polyvinyl butyral sheeting produced 
which can be handled as easily as a cellu- 
lose acetate sheeting. According to the 

10 present invention an unplasticised poly- 
vinyl butyral sheeting is employed which 
is obtained by casting a film from a solu- 
tion* with subsequent drying of the film 
produced, and with a casting solution hav- 

15 mg the following composition: — 

loU gins, polyvinyl butyral powder (sold 
under the Registered Trade Marks 
" Butvar -V>ft8 Shawinigan). 

2(X> ccs. ethyl lactate. 
20 700 ccs. triclilor ethylene. 

300 ccs. industrial methylated spirits 
64% to 68% o.p. 

Alternatively, a slitrhtly plasticised 
film having a non-sticky surface may also 

25 be cast according to the above formula 
but with the addition of 7* gins, of di- 
hexyl phthalate as a plasticisiug agent. 
The casting solution may be rendered 
more easily flowing by increasing the pro- 

30 portions of trichlor ethvlene and of in- 
dustrial methylated spirits. The film of 
unplasticised or slightly plasticised poly- 
vinyl bntyral sheelinw thus obtained from 
the casting solution may be used as inter- 

36 leaving material in forming the laminated 
glass using any of the above mentioned 
organic liquids* or their combinations with 
each other. The polyvinyl butyral sheet- 
ing may also be conveniently formed upon 

40 the glass by spraying it from a solution 
with subsequent removal of the volatile 
solvents applied, in th« spraying solution 
preferably by heat drying prior to laminat- 
ing. By selecting the wetting liquid 

45 according to the degree of toughness or 
plasticity required, for example by using 
dihexyl phthalate or amyi bensoate, 
various degrees of toughness or plasticity 
may be obtained in the resulting lamin- 

W. ated glass as required for particular 
conditions. 

Having prepared one }>oly vinyl butyral 
sheeting as above described, the nrocess of 
preparing the laminated product is carried 

65 out as follows: — 

The said sheeting is interleaved between 
sheets of glass or otaer materials after wet- 
ting the plastic material with the appro- 
priate organic wetting liquid m and the 

60 assembled laminations are subjected to 
pressure in a rolling press, for example of 
the mangle type with the object of squeez- 
ing out the surplus wetting liquid. This 



pressure operation may be accompanied by 
the application of heat. ^The laminated 65 
product is then subjected {o electric heat, 
gas heat, oil jacketed heat or steam 
Jacketed heat and to elevated or /and 
diminished air pressure in a closed vessel 
or autoclave to receive the final curing 70 
treatment to produce a* homogeneous lam- 
ated body or sheet with unsealed edges. 
This procedure has the advantage of yield- 
ing a laminated glass in which the inter- 
leaving material retains substantially 75 
even thickness whereas by using platen or 
" fluid rubber type presses n instead of an 
autoclave for the final curing operation 
the interleaving material is liable to be 
squashed out at the edges of the glass or 80 
the like thus increasing: the tendency for 
the appearance of "optical unevenness " 
in lamina ted glass. This result is not pro- 
duced by the rolling press or mangle used 
in the initial treatment as this does not 86 
cause squeezing out of plastic material but 
is applied only in sufficient strength to re- 
move surplus wetting linuiil. Where a 
coloured product is required the polyvinyl 
burvral sheeting can be dved by passing 90 
it through a dye bath with subsequent 
drying- the dyed sheet. The dye bath 
may be prepared according to the follow- 
ing formula: — 

20 ccs, ethyl lactate 05 
20 ccs. industrial methvlated spirit fi.4% 

to 68% o.p. 
60 ccs. ethylene dicblorida 
o grams. Fast Orange A 150 (I.C.I.) sold 

under the Registered Trade Hark 100 
Dispersal ,f 

alternatively, organic dyestutis may be 
dissolved in the organic wetting liquid 
used in the laminating process to obtain 
the various desired tones or tints of colour 105 
in the ensuing finished laminated glass. 
Coloured and transparent laminated glass 
made with polyvinyl butyral sheeting as 
interleaving material and prepared as 
above described can be utilised in the 110 
manufacture of optical photographic 
filters. 

According to another metbod coloured 
gelatine filter sheeting may he included in 
the laminated product by interposing it 115 
between two pieces of polyvinyl butyral 
sheeting to form the compound fflass pro- 
duct, in order to make laminofed glass 
colour niters containing the oolouring 
matter in the gelatine layer. In the 120 
manuf aeture of such coloured filters the 
glass may also be conveniently coated with 
a thin gold film prior to laminating to ob- 
tain special optical effects of colour and 
light absorption. Also optical lenses, 125 
b*nt glass goggles and bent windscreen 
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sheeting may be made using polyvinyl 
butyral sheeting as an interleaving 
maW\al. Also polymethyl methacrylate 
sheetinff known under the registered trade 

b mark ^Perspe^" may be laminated to 
plass by means of polyvinyl butyral sheet- 
ing as above described. 

Plastic sheetinff which polarises light 
and is known under the registered trade 
L0 mark " Polaroid " may also be included 
in the lamination of polyvinyl butyral 
sheeting with glass by interposing the 
" Polaroid " plastic between .two pieces of 
polyvinyl butyral prior to laminating be- 

15 fcween glass. In the case of laminating 
such " Polaroid 99 plastic embedded in 
polyvinyl butyral sheeting between glass 
care must be taken that the temperature 
of the pressure vessel in the final curing 

20 process does not exceed the temperature of 
140° F. as otherwise the optical effect of 

n 1 irisation caused by the crystals ^ em- 
ded in the polaroid material is liable 
to deterioration owing to the chemical de- 
26 composition of the opticallv orientated 
crystals at increased temperatures. 

The procedure of laminating is carried 
out as follows in this particular case : — 
The polarised polyvinyl butyral sheeting 
30 is wetted with a mixture of 70 ccs of tri- 
butyl phosphate and 30 ccs. of dibutyl 
phtualate followed by treatment, as be- 
fore, to remove the surplus wetting liquid 
«md subsequent autoclave treatment pre- 
35 f erably using a maximum temperature of 
140* P. and a maximum pressure of 60 
lbs. per sq. in. Also the glass sheets may 
be conveniently sprayed with coloured 
heat-cured thermo-hardening paint, for 
40 example, of the urea-formaldehyde or 
melamine-f ormaldehyde type prior to lam- 
inating with polyvinyl butyral sheeting 
for the manufacture of laminated glass 
panels which may be used as decorative 
45 panels in bathrooms and the like particu- 
larly as the same are highly resistant to 
moisture and cold temperatures. Such 
panels can also be utilised in the'mana- 
facture of road signs. So far the use of 
60 " Polyvinyl Acetal Type plastic 
material in particular polyvinyl butyral 
has been described in its application to the 
manufacture of laminated compound class 
only. Examples will now be given of the 
65 application of polyvinyl acetal type plas- 
tic sheeting in conjunction with materials 
other than fflass m the form of plain 
boards or sheets and applicable for various 
purposes. Polyvinyl acetal known under 
00 the registered trade mark " Alvar " and 
polyvinyl formal known under the 
registered trade mark " Formvar " may 
be used as adhesive interleaving materials 
in the manufacture of laminated wood or 
65 ply-wood besides using polyvinyl butyral 



also known under the registered trade 
mark " Butvar M . Aluminium sheeting 
may be laminated to glass by interleaving 
polyvinyl butyral in the production of 
aluminium mirrors or aluminium panel- 70 
ling for heat insulation. The reflecting 
power of such laminated mirror-like pro- 
ducts may be utilised for mirror-signs for 
use in adverse weather conditions # such 
as at cross roads and in pavement lights. 75 
Also hollow glass bricks laminated on the 
inside with strips of aluminium sheeting or 
foil by the process according to the inven- 
tion tend substantially to reduce the radia- 
tion losses obtained with the untreated 80 
glass bricks. Such aluminium laminated 
glass bricks may be used in the construc- 
tion of outer walls thus reducing the 
radiation losses encountered with ordin- 
ary hollow glass bricks. 85 

The bonding of aluminium to glass 
according to the invention can be used for 
other purposes wherever glass has to be in- 
corporated in a # metal structure, for 
example in producing certain light and 90 
colour effects to the lighting of rooms, the 
colour being incorporated in the polyvinyl 
butyral interleaving material as described 
above. Printed aluminium sheeting may 
likewise be laminated to glass. Also struc- 06 
tural parts made from aluminium sheet- 
ing for aircraft components may be lamin- 
ated to glass fibre- cloth impregnated with 
polyvin^. butyral sheeting either unplasti- 
cised or plasticised according to require- 1Q0 
ments. Aluminium foil mav also be lam- 
inated to glass for the manufacture of con- 
densers for electrical purposes. "When 
laminating aluminium sheeting to itself 
car number plates may be produced from 105 
a stock of aluminium base plates and of 
aluminium letters and numbers laminated 
to the base plate. The aluminium num- 
bers and letters may be coated with 
coloured and heat cured* thermo-hardening 110 
varnishes prior to laminating to make at- 
tractive car number plates in contrasting 
colours. ^ - 

The invention may also be applied to the 
bonding of metal sheeting to wood-veneer 115 
for decorative purposes such as plywood- 
faced aluminium sheeting. In this way 
wooden structures may be strengthened 
with metal plates and laminated wooden 
furniture can be greatly strengthened, 120 
stiffened and made more serviceable by 
cementing veneered metal strips to the top 
and bottom surfaces of laminated bends. 
The flexural rigidity can be increased by 
such means without increase in weight. 125 
for instance, in the construction of tennis 
rackets or metal fittings and hinges may be 
cemented to strong wooden cover boards in 
ofEee filing systems. m a#% 

Aluminium or aluminium alloy sheet- ISO 
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ing niay be laminated to polyvinyl acetal 
type sheeting in the manufacture of lam* 
inated aluminium particularly for thick 
sections in order to reduce the amount of 

& metal required and to increase the resist- 
ance to sound. Aluminium canopies with 
exposed structural aluminium shapes .may 
be made by way of lamination as well us 
aluminium faced with tinted glass in 

10 various colours for structural and decora- 
tive purposes as mentioned before such as 
aluminium sheeting having multi-coloured 
designs and laminated to glass, in the 
manufacture of trays, table tops, and tea 

15 trolleys. Aluminium alloy and steel may 
be laminated to polyvinyl acetal in £" 
thickness for structural purposes where 
light weight is an important factor. 'I lie 
joining of metal to metal such as alu- 

20 minium to other metals can be conveni- 
ently carried out to eliminate joining by 
soldering and spot-welding which latter 
procedure may have a deteriorating effect 
upon metal sheeting of the aluminium 

25 group. 

In the shoe and leather industry, 
leather and rubber may also be conveni- 
ently laminated together by means of poly- 
vinyl acetal type sheeting as in the heel- 
30 ing and soling of shoes. 

Any of the thermo-plaatic interleaving 
materials mentioned herein may contain 
admixtures of air drying or /and thermo- 
hardening and* heat curing materials auch 
35 as drying oil compounds, phenolform- 
aldehyde, ureaformaldehyde and Mei- 
amine-formaldehyde compounds with or 
without the addition of plasticising 
materials for special purposes as it has 
40 been found that the combination of 
thermoplastic and thermo-hardening 
material yields products of increased 
serviceableness compared with the single 
components. The admixture of the 

45 thermo-hardening material to the thermo- 
plastic material may be conveniently 
carried out in liquid form prior to the cast- 
ing of films or tne making of sheets. 
The admixture of the above mentioned 

50 materials to polyvinyl acetals is particu- 
larly useful when laminating materials 
which obstruct the passage of night as the 
admixed products generally form opaque 
and non-transparent films which is of 

55 course unimportant when metal sheeting, 
wood and synthetic plastic material are 
laminajted together such as when an under- 
lying metal sheet is incorporated in lamin- 
ated sheets intended for surfacing counters 

60 or table-tops in order to provide a heat con- 
ducting layer and to confer, immunity 
from cigarette burns. Generally compo- 
site boards belong to this field where two 
or more different kinds of material may be 

65 laminated together in order to combine the 



properties of various materials such us in- 
sulation boards iiuving excellent iieat insu- 
lation properties witnout being Uurtl 
enough may be surtureii with synthetic 
resin materials and so forth, lliis applies 7Q 
likewise to the formation oi composite 
board* for floors, walls, ceilings and ftu-ii 
doors. 

As mentioned before, the plastic inter- 
leaving materials mentioned are not ueces- 75 
sarily applied in sheet or film form but 
may be built up to the required thickness 
by spraying .them upon the sheets or 
boards to be laminated with subsequent 
drying off by heat of the low boiling sol- 80 
vents used in the spraying solution prior 
to laminating. Tn« following examples 
for making such a spraying solution are 
given by way of illustration: — 

(1) 4 gins, polyvinyl formal (.sold under 85 

the Beffistered Trade Mark ** Form- 
var 1595 Shawinigan) 
2 ccs dimethyl glycol phthalate 
20 ccs ethyl lactate 

56 ccs tricnlor ethylene 00 
34 ccs industrial methylated spirits 
04% to 6S% o.p. 

(2) 4 gins, polyvinyl butyral (sold under 

the Registered Trade Mark 11 But- 
var 5598 " Shawinigan; 95 
1 cc dihexyl phthalate 

20 ccs ethyl lactate 

oC ccs trichlor ethylene 

24 ccs industrial methylated spirits 
64% to 68% o.p. 100 

Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare jthat what wo 
claim is :. — 105 

1. The process for the manufacture of 
compound glass and other laminated 
materials employing plastic sheeting of 
the polyvinyl acetate type for the inter- 
leaving material, characterised by the 110 
application thereto of a substantially 
water-immiscible organic wetting liquid 
consisting of an organic ester of phthalic, 
benzoic or phosphoric acid or a mixture 
thereof, in subjecting the assembled layers 115 
after treatment with the wetting liquid to 
mechanical pressure to eliminate surplus 
wetting liquid and in subjecting the com- 
pound material thus formed to final treat- 
ment under heat and under elevated or / 120 
and diminished pressure in a closed vessel. 

2. The process according to Claim 1 
wherein the plastir interleaving material 
consists of polyvinyl butyral sheeting 
either unplastieised or piasticised. 125 

3. The process according to Claim J 



BEST AVAILABLE COPY 



690,236 



or 2 wherein the baid wetting liquid con-, 
eists of dihexyl phthalate. 

4. The process according to Clnim 1 or 
2 wherein the said wetting liquid consists 

6 of a mixture oi dihexyi phthalate and 
amyl benzoate. 

5. The process according to Claim *L or 3 
wherein the said wetting liquid consists* 
of a mixture of tributyl phosphate and di- 

10 butyl phthalate. 

G. Ike process according to Claim 1 or 
2 wherein the interleaving material is 
formed by casting a film upon plate glass 
sheeting from a solution which includes 

16 ethyl lactate, trichlor ethylene and 
methylated spirit for the purpose of pro- 
ducing a sheeting having a non-sticky 
surface either unplasticised or slightly 
plasticised. 

20 7. The process according to Claim 1 or 
2 wherein the sheeting is formed by spray- 
ing the plastic material upon glass from 
a solution with subsequent removal of the 
volatile solvents used in the spraying 

26 solution by heat drying prior to 
laminating. 

8. The process according to Ulaim 1 or 
2 wherein the polyvinyl-acetal sheeting is 
dyed prior to its incorporation in the 1am- 

30 inated assembly. 

9. The process according to any of the 



40 



preceding Claims wherein an organic dye- 
stuff is dissolved in the wetting liquid. 

10. The process according to Olaim 1 or 

2 wherein a coloured gelatine filter sheet 35 
is included in the laminated product by 
mitrposiug it between two pieces of the 
polyvinyl-acetal type Sheeting. 

11. The process according to Claim 1 or 
2 wherein a uiastic sheeting capable of 
polarising lignt is included in the lamin- 
ated product by interposing it between two 
pieces of the polyvinyl-acetal type 
sheeting. 

12. The process according to any of the 46 
preceding claims wherein a thermo-set- 
ting material or materials is or are ad- 
mixed with the plastic sheeting during the 
preparation thereof. 

' !J3. The processes for the manufacture 50 
of compound glass and other laminated 
materials with unsealed edges as herein 
described. 

14. Compound glass and other lamin- 
ated materials whenever prepared by the 55 
processes claimed in any of Claims 1 to 12. 

Dated this 20th day of June, 1045. 
HERON UOGERS & CO., 
Agents for Applicants, 
Bridge House, 181, Queen Victoria Street, 
London, E.C.4. 
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SPECIFICATION No. 590,235. 



Puge 1, lines 40 and 45, for " unsealed ,? 

read* f< unsealed '* 
Pago 6, line 109, for " polyvinyl acetate " 

read " polyvinyl-acetal ** 
The Patent Office. 

10th November, 1947. 
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